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© Process for accelerating the setting and hardening of a material v/hich contains a hydraulic binder, 
setting and hardening accelerator and use of a mixture for accelerating the setting and hardening. 
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In a process tor accelerating the setting and hardening of a material which contains a hydraulic binder or 
which consists of a hydraulic binder there is used a setting accelerating mixture which is free of alkali metals 
and free of chlorides. Said setting accelerating mi>:ture contains at least one water soluble sulfate of a polyvalent 
cation and a funher constituent which is selected ffom ihe group consisting of calciumaluminate, calciumsul- 
foaluminate. basic aluminum salts, mixtuies thereof or mixtures containing at leasi one of saic constituents and a 
further component. 

If the water soluble sulfate of the polyvalent cation is alurrinumsulfate then said compound has to contain 
crystal walet incidef to provide Iha water solubility of said product 

V^/iiii the ieliing acceleialmg mixtures a fast gaining o( strength of a corresponding mortar or concrete is 
achieved and Ihr. finally haidifrnod product lias better mechanical chaiacteiistics than conesponding producis 
piopaied v.iihout ihe adding of any set c:cceleiating admixture. 
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The present invoniion concerns a process foi accelerajng ihe setting and |-»arclening ol a malerial whicli 
contains a hydraulic bit-der ot a latent hydraulic binder or which consists of a bincer with or without a latent 
hydraulic binder ijy adding a mixture which contains at lea^t one cofnponent wiiicfi is selected frurn tf)e 
group cofisisling of calciLifn alummaie. calciuni sulfoaluiniriate and basic alu-nifiurn salts. Tfie set acceierat- 
5 iny mixtufes are f;ee of chlutiJes and fiee uf alkali niytal ions. 

BACKGROUND OF THE If^VENTlON 



It is well kno7/n in the art that the setting and hardening of a hydraulic binder or of a mixture v/hich 
10 contains a hydraulic binder can be accelerated through the adding of a setting accelerator or hardening 
accelerator. Typical examples of biriders are cenncnt. like Portland cennent, lime, slake limes, gypsum and 
mixtures thereof and typical exarTiplcs of mixtures which contain such a binder and further components are 
mcrtar and concrete. 

The most comrnonly used setting accelerators howewer are subslaricos with strongly alkaline prop- 
;6 erties. like alkali metal fiydroxides. alkali metal carbonates, alkali metal silicates and alkali metal aluminates. 
Substances with strongly alkaline properties hov/ever are undesired due to health risks which they can 
cause when persons are handlirig such substances, and specially etching of the skin of the worker, harmful 
effects onto the respiratory system, specially the lungs, and irritation of the eyes and even an etching of the 
cornea can occur 

20 Furthermore \he introduction of alkali metal ions into mortar or concrete has an adverse effect onto the 

properties of the construction material. For exarriple. through the incorporation of strongly alkaline setting 
accelerators into concrete, the final compressive strength of ihe hardened construction material is lowered, 
and the shrinkage is increased, which may result in the development of cracks in the construction material. 
Thus the stability and the lastirig quality and durability of the building is deteriorated. 

25 A further group of frequently used setting accelerators and hardening accelerators contains chlorides 
like alkaline earth metal chlorides. Any chloride containing materiais however are undesired at a construc- 
tion site because they have a corrosive effect onto the different equipments used at the construc:ion site 
and also the corrosion ol reinforcing bars and nets is increased through chloride ions. 

Furthermore it is well known in the art that any set accelerators which coniain chlorides reduce the 

30 chemical resistance of the construction material drastically, specially the sulfate resistance of the hardened 
cernent or concrete. 

DESCRIPTION OF THE PRIOR ART 

35 In tfie European pa^eni publicatron EP 181 739 Al, there is descriljed that a slurry which contains 250% 

of water can be hardened by using calcium sulfoaluminate and a mixture of calcium aluminate together with 

alkali metal compounds and alkaline earth metal compounds. 

In the Japanese patent appiication 63 206 341 (see Chemical Abstracts vol. 110, no. 2, Jan. 9. 1939, 

Columbus. Ohio. US. abstract no. 12327n). there is described a hardening accelerator for cement which 
40 compnses certain amounts of calcium aluminaie or calcium sulfoaluminate together with alkali metal 

aluminates and alkali metal carbonates and furthermore witn a calcinated alunite. 

In the Japanese paient publication JP 03 037 145 (see Chemical Abstracts, vol. 115. no. 12. September 

23. 1991. Columbus, Ohio. US. abstract no. ii9145j). there are deschbed rapid-setting agen-s for cement. 

v.'hich contain alkali meial aluminate. alkali metal carbonate, calcium aluminate, aluminum sulfate, as well as 
45 alkanol amine. 

The Japanese patent publication JP 01 298 050 (see Chemical Abstracts, vol. 113, no. 14, October 1, 
1990. Columbus. Ohio. US. abstract no n9976q), describes a rapid setting agent for cement which is 
effective at low temperatures and which can be used in a shct-creie process. Said agent contains alkali 
aluminate. alkali carbonate, calcium aluminate and aluminum sulfate. Preterrec alkah metal components of 
50 said mixture are the sodium salts. 

The Japanese patent publication JP Qi 290 543 A2 drscloses the accelerating cf the hardening at low 
lernperaiures by usir^ig a mixtjie of caiciur7-) sulfoaluminate. caiciurii su'fate and liihiurii carbonate. 

The selling accelerators which are described in the above siatod publications however have, the 
disadvantages v.'lnch are caused through tlio incorporation of alkali meial ions into mortar and concrete. 
tf' Sorric-' hajdoning acuoleraiors dr-scnlit^J in trie pnor art coniain alufrunurn hydroxide or alurninurn cxtde. 
v->;':;:tiiig accoiciiator i -.vhich cuniaiii a;i oiphuui; aluminum I yd oxide. p efeiably aluminum hydio>ide having 
an av-jrago paslicle size of 4.S to G,4.'.iiri are described m tho European paient 0 2-32 262 and also in 
Ch.=;mical Abspacts, vo: 8G. no. 18. May 1977. page 300. abstract r»o. l2C087c. 
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Tfie Ge:man Auslegeschnfi DE-A-2 548 637 describes a setting accelGrator based on aluminatc anci 
aluminumoxide which fuiihormore coniains aluminum suifate or mtraie. 

Also in ihe European palcni 0 076 927 tfiere is descnbod a seltiny accel^^iatoi based on anKjrphous 
aluiTiifiuni liydf oxide vAv.ch fufthemiorc contains wale: soluble sulfates, nitiales or (jirniales. 
5 Accofding lo French patent pul:>licaliun Fr A 2471 955. fonniatus arid nitrates caji be usee: in ^el 

accelerating mixlui es. 

In as far as the hardening of gypsum is concerned the Japanese patent publication JP 54 026 817 
describes an acceleration of the setting llvough tfie addition of calcium sulfoaluminate and also in the 
Japanese patent publication JP 53 190 049 A2 there is cioscfibed that fast setting sprayable coaling 
70 maierials can be prepared by adding a mixture of calcium sulfoaluminate, calcium sulfate hemihydrate and 
calcium hydroxide. 

The Russian patent SU 697 427 describes an accelerating of the setting of cements which is caused 
ihrough the adding ol calcium aluminalc. calcium sulfoaluminate. calcium oxide, ferrite. silicate and gypsum. 
Also the Russian paienl SU 1 350 136 A1 describes a set acceleration of cement klinkers which can be 
75 achieved through adding bariuiri sulfate, calcium aluminate and calcium sulfoaluminate. 

The German patent Offenlegungsschrift 2 163 604 descril^es a setting accelerator based on calcium 
fluoroaluminate and the Japanese patent publication JP 53 099 228 refers to accelerators for cast mortar 
based on calcium fluoroaluminate, calcium sulfoaluminate and water reducing agents. 

In the Japanese patent 03 012 350 (see Chemical Abstracts, vol. 114. no. 20, May 20. 1991. Columbus. 
20 Ohio, US. abstract no. I9l335t). there is described a rapid setting cement composition which comprises a 
miyluro of the components (a) calcium aluminate + gypsum and (b) sulfates of monovalent and trivalent 
metals and carboxylic acids. 

Furthermore, also setting accelerators which contain sulfates of divalent or trivalent cations are already 
described in the art. For instance, in the Japanese patent publication JP 03 083 841 (see Chemical 
25 Abstracts vol. 115. no. 14. October 7, 1991. Columbus. Ofiio. US. abstract no. I4l366d), Ifiere is described 
a setting accelerator which is mainly used in order lo achieve a rapid setting of spray concrete and said 
acceteralDr consists mainly of magnesium sulfate. 

In the French patent 408 060 there Is disclosed that the setting of cement containing mixtures, specialiy 
Portland cement, can be accelerated through adding iron sulfates. From said patent, however, It cannot be 
30 seen whether sulfates ol divalent or trivalent iron had been added. 

Aluminum sulfate v/nich is free of crystal vv-ater. like calcinated aluminum su'fale. has already been used 
either alone or in combination with other constituents which have a set acceferaling activity, in order to 
provide a rapid setting and hardening of mixtures which comprise cement, like concrete compositions. With 
regard to this we refer to the Czech patent CS 257 142 (see Cheiriical AtDStiacts. vol. ill, no. 12, 
35 September 18. 1989. Columbus. Ohio. US, abstract no. l02002e), where a rapid hardening cemerit 
composition is described to which there had been added a mixture comprising l. calinated aluminum 
sulfate and 2. basic aluminum sulfate. 

Also in ihe French patent 2 031 950 there is disclosed a setting accelerator for mixtures which contain 
hydraulic binders and v/hich selling accelerator consists of a'uminuiri suifate or contains aluminum sulfate 
^0 (see claim i) and also a mixture of aluminum sulfate + aluminates or derivatives thereof is disclosed 
Ihrough claim 4 of said French patent. 

Aluminum sulfate which is free of crystal water however is not easily soluble in v.'ater. and therefore said 
sulfate does not result in the desired fast setting of the compositions which contain a hydraulic binder. 

Inspite of the fact that many different set accelerating components and compositions are described m 
4S ihe pr^or art. said setting accelerators either are not able to provide a very rapid setting which is necessary 
for instance when ihe corresponding setting accelerator is adoed to spray concrete, or the setting 
accelerators descnlDed in the prior art provide a rapid development ol strength of the concrete wiihin the 
firs: perrod ol setting, fiowever then the final strength (e.g. the strength after 28 days of hardening) of the 
hardened conc ete is lowe^ than ihe final strength of a concrete which had been prepared without adding a 
50 seiuno accoleraioi. 

The cor-esoonding problems are specially severe if the seitl.ng of a spiay concrete or guniie has to be 
itriproved. In thiS case it is necr-ssaiy ihai in the spiayod mixiuie there is develooed very fast a sufficient 
siiengih in ord-r lo ensure thai the sprayed la/er wril adhere properly omo the surface to which the spray 
cor;cieie had been applied. This is necffssaiy in order to reduce -he rebound. On ihe oilier hand it is of 
05 e.xijrjtne :i:ip'.jria;i'^ci thai llie sironytn of ihe concrL.'l(.; aliei liie fmai selimij of f ie mtxture is liol lovver than 
■iic ^-hei-utli I J a cuiresp-jirJiny cu:iLrete which lu'-.d been {..tepaiod v.iihoui the aJdilion vf any to( 
acc e le I a t ng cOd r 1 1 ve . 
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It nov; v/as surpMSingly louncl out ihat iho abovi neniioned problems can be solved by using as set 
accelerator a mtxturo v;hich comprises an alkali free and cliioride free set accelerator based on calcium 
aluriiinate. calciufn suKoalurninate and basic alurniniifn salts in combinaticn vv'ith an easily water soluble 
sullale of ci polyvalefU cation. 

c 

DESCRIPTI ON O FJTf-l E INVENTIO N 

One objeci of iho present invention is a process for accelerating the setting and hardening ol a material 
which contains a hydraulic binder or which consists ot a hydraulic binder by adding a setting accelerator 
w which contains at least one component which is seiecicd from the group consisting oi calcium aluminale 
and or calcium sulfoatuminate and or a basic aluminum sail, vv'hich process is characterized in that the 
setting occclcrator is a mixture which is free o: alkalimetals and free of chlorides, and wherein said mixture 
comprises 

1 . at least one water soluble sulfate of a poiyvalent cation, with the provision that if as water soluble 
75 sulfate there is used a product which contains aluminum sulfate, respectively consists of aluminum 

sulfate, said aluminum sulfate has to contain crystal water in order to provide the water solubility of said 
product and 

2. a further constituent which is selected from the group which consists of calcium aluminate, calcium 
sulfoaluminate. basic aluminum salts v/hich are free of alkali metal ions and mixtures consisting of two or 

20 more of said constituents or mixtures containing at least one of said constituents and at least one further 
component and 

wherein snid setting accelerating, respectively hardening accelerattng mixture is added in an amount 
of 0.1 to tO*^o by weighi of said setting accelerating mixiure. reierted to the weight of the binder. 
A further object ol the present invention is a setting a hardening accelerator for accelerating the 
25 hardening of a material wfiich contains a hydraulic binder or consists of a hydraulic binder and which setting 
accelerator is characterized in that it is a mixture which is free of alkali metals and chloride, and which 
mixture comprises the following components: 

1. at least one water soluble sulfate o^ a polyvalent cation, which in tlie case of alurr.inum sulfate fias to 
contain crystal water in order to provide tne water solubility of said sulfate and 
30 2. a constituent which is selected from the group consisting of calcium aluminates. calcium sul- 
foaluminates. basic alumiiium salts wnich are free of alkali metal ions and mixtures containing at least 
two of said components or mixtures containing at least one of said constituents and at least one further 
component. 

A still further object of the present invention is the use of a mixture which is free of alkali metals and 
35 chlorides and which mixture comprises the following components: 

1. at least one water soluble sulfate of a polyvalent cation which in the case of aluminum sulfate has to 
contain crystal water in order to provide the waier solubility of said sulfate and 

2. a constituent which is selected from the group consisting of calcium aluminates. calcium sul- 
foaluminates. basic aluminum salts which are free of alkali metal ions and mixtures containing at least 

40 two of said components or mixtures coniaining at least one of said constituents and at least one further 
component 

as a setting a hardening accelerator for accelerating the setting and tiardening of a rTiaterial v/hich 
contains a hydraulic binder or which consists of a hydraulic binder. 
With the inventive process, respectively the inventive setting accelerators, respectively the use of said 
45 setting accelerators, any dif-'iculties are avoided which occur if alkali metal ions are intrcduced into a 
mixture containing a hydraulic binder or a latent hydraulic binder. Furthermore, through the use of the 
inventive setting and hardening accelerators, respectively through the performance ol the inventive process 
and the invent.ve use also all the difficulties as to the corrosion problem and the chemical resistance of a 
consirucuor- material are avoided which are cause:i through the ncorporaiion of chloride ions. 
50 The inventive process, respectively the inventive setting accelerators, are applicable to accelerate the 
hardening and setting of any kind of hydraulic or latent hydraulic binders and mixtures containing said 
binders, like e.g. hyrtraulic binders w.nich are selected from tlie group consisung o( cement, like Portland 
cerr.eni, lime. siai';ed lime, gyosum and mi:.:tures coniaining at least two ol said components 

If ^<i\^^ selling accelerators are addtid to rn.xtures which contain a frydrautic l:.indo: like mortr.r or 
55 concrete, th-n ihoic- ;s no: only to L,e ubse.'vu-.l c icr.t dc'-^jlopmcnl oi strc-ug-.h wiltun Uiu fn-l rninuies 
iiUer addinc s^^id s-.t c:'..Cb'leic:tiny n^.-.^iure. but also iho final stierigth of the consiruction rrjateiic:! is far 
fiigher if compaied \\'t\h li.e final strength which results if soiiing acceloiatois doscnbec m the pnoi a^t are 
used instead of tt*.e i *ivenli/e setting acceleratirg rnrxtures. 
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As aitCi'idy ouilmed before, many o( the setting acceleraLors dosciibed in inc piior an rosuil in a fast 
devoiopmoni o\ a sirengh: of the iruxtufe containing me seuifig accelere-itor and a hydraulic binder, like 
cor Crete or fnorlat Howovivr. alljr ilie fifial har rJenincj of said mixtures therc^ rcvb;uhs a coni.lruction rnatciial 
■A'liiLli liab d luwui fi«jidi;y and iowei e;tiefjgil: than consiruclion rr.aleiia's which are prepared v\itliout adding 

5 an> i;UllllllJ ULLl^ lur cll'jl s 

Contiai) to this. Uie mcorpotation of the inventive settitig acceierators into a mixture which contains a 
hydiauiic binder, like mortar or concrete, resuits in a final strength of the hardened material which is at least 
as n»gh at tic fmai strengtl) cl a corresponding hardened material to wiiich no setting acceterator at all had 
been added, and usually even far bette.- than the final strength of a hardened material which had been 
10 preparccJ wiihcut adding any setting accelerator. This can e.g. be seen from the compressive strength 
•A'tiich IS dctjrmincd after a period of 28 days of hardening. 

The inventive setting accelerating mixture, respectively the inventive process, is applicable and usable 
in many *icMc of application For instance, said setting accelerating mixtures can be used in the prcducticn 
of pre.ab'ic jtod shaped bcdios, iike construction elements. In said field of application usually the hardening 
75 and setting is accoiii rated by heating the mixture (electrical heating, heating with oil burners or with v/ater 
vapor). Such a hoaing operation causes additional costs for performing the liealrng procedure. Using the 
inventive scWi'vj acTvio-ating mixtures the temperature is lower to which tlie mixture is heated in order to 
provide a fu tn, ' f:..;i. raton of the the setting, or the heating step can be completely omitted. 

The mvont VI <■ ttirg accelerators are also usable at the working site. In said field of application the 
20 range of Uno Oimrvj vwfi.rh the construction material has to be sirpported is shortened drastically, i.e. the 
stripping t»mi- - .»v < !. mv-.i Fur thriimore. through tlK^ use of tfie inventive setting and hardening accelera- 
tors the fast ?.* u.n:j .i 'ne rrrirrnie or rriortar can be also achieved at low environmental temperatures so 
thai correspon Mvj .-oorfeje m xiures can be also used for performing concreting procedures during 
wintertime. 

25 A further If.-M o' aff^iicaion of the inventive set accelerating mixtures is the adding of said materials to 
mixtures which cor^tain a hydraulic binder and which are used to fix or lock in their position any shaped 
bodies like pretati icatvd parts of ccnciete. cast shaped materials and so on. 

Special!,' advjnta-jeous are the inventive accelerating mixtures if used in a shotcretc procedure, i.e. 
when spray mortar or soray concrete ;s produced The inventive set accelerating mixtures can be used for 

30 performirig a dry shotcroimg procedure and for performing a wet shotcreting procedure. Through the 
incorporation of the inventive set acceleratn:g mixtures :nto the spray concrete, a drastical reduction of the 
rebound and a very last developmeni of strength is achieved and also the final compressive strength is 
essentially improved 

Sfiotcreting r^ort^-dufcs are used for providing linings and reinforcing layers when underground 
35 constructions arc made or when naturally occurring or man-made cavities are to be provided v^ith a 
reinforcing layer, e g when tunnels, galeries and pipes are made, for exarriple in ttie field of mining. 

The tnventivc set accelerating mixtures are furthermore very advantageous if a hydraulic binder oi a 
mixture containing a hydraulic binder is used for solidifying or stabilizing or consolidating natural ground, 
like rocks, slopes or excavations, building ground and foundation soil. 
40 Further advantages of the inventive setting accelerating mixtures are tnat through their addition to a 
mixture which contains a hydraulic binder the shrinkage during the setting procedure is not increased and 
accordingly the inco'pcraiion of said setting accelerating mixtures does not result in the development of 
cra:ks in the finally hardened construction materials. Furthermore, said setting accelerators do not 
incorporate into the monar or the concrete any component which can be eiuted from the finally hardened 
45 cor'iStruction material through water of ;he environment. 

Therefore, the chemical resistance and the durability of any construction matenals which were made 
using the inventive setting accelerators are excellent. 

Those setting accelerators described in ihe pnor art which were free of alkali metal cations, furthermore 
'A'Ore produced usmg rather expensive raw ma:erials. Contrary to this the inventive setu.ng acceleraiors are 
50 mixtures of raw materials which are far cheaper and therelore usirig said setting accelerators also 
economical advantages are achioveU. 

Usually already small quaniriics of the invective set accoierating mixtures cause a fast setting and 
hardening oi ihe ftyorauiic buxie', lespec-iveiy the mixture v/hich coniarns tfie hydiauiic oinrior. Usually, per 
too pads by weigfn of tfie fiydrajlic binciei inere are aodeo only 2 to lO fiaiis by v/eiuhi of tfie inventive set 
65 accelefaling rrrxiuies. m pia«-t:cc a: .'Out 3 io 7 paiis by v/eig-u oni/. Also bucaut-c; of said lo.v do-jagos m 
whiL.h t.C:iJ ^rrJtlmy a-..i. vrk-iai'jr CijviAj].:::^ its aL-,.-.;l jjatiiiy a'Jivity. costs are >:ave(: and f:;Concmicai iiuvan- 
•ages ashie-ed 
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W in !he inventive setting acceleraiOfS there is used as component {2) a calciurTi alummaio, then 
preferrec: caicium aiuminates are selected from the group consisting of calcium aluminates which cor- 
respond to the lollowino formula: 

CA, C3A, CAr. and C-.^Ay 

or mixtures thtrfoof Of fnixtufe^: whicfi cofitairi a( least one talcium alumtnale scleciod liom the above slated 
gtoup of calcium atuminaies and at least one further component. In said foimulae the symbols C and A 
have the usual meaning, 1.0. 

C indicates CaO and 

A indicates Aii^Oj. 

Provided tfiat the component (2) of the inventive setting and hardening accelerators is a water-free 
calcium sulfoaluminate then preferred of said products ere those which correspond to the following formula: 

C.*A3S 



or the component {2} is a mixture which contains a wat-M-free calcium sulfoaluminate which corresponds to 
the above stated formula and at least one further compcrjent. 

I^n said forfnula C and A h.ave the meaning indicated above and 

S is SO;.. 

According to a preferred embodiment of the component (2) which is based on water-free calcium 
sulfoaluminate. said component is a mixture which contains at least 50% by v/eight of a water-free 
calciumsulfoaiuminate which corresponds to the formula C.-. A.s and a further component which is selected 
from the group consisting of calciumaluminates, calcium silicates, calciumaluminoferrites and mixtures 
thereof. 

if the component (2) of the inventive set accelerating mix'.ures. respectively the corresponding mixtures 
used for pGrformmg the inventive process is a basic aluminum salt which js free of alkal:frietal ions, then 
this product is preferably selected from {he group consisting of basic sulfates, nitrates, carbonates and 
mixtures of at least two of said components, or tfie component (2) is a mixture which contains a basic 
aluminum salt which is selected from the above stated group anc at least one furtfier component. 

In the inventive sei accelerating and hardening accelerating mixtures, respectively the corresponding 
mixtures used for the performance of the inventive process, the component (1) is preferably selected from 
the group consisting of water soluble aluminumsulfates which comprise per mole of AI;(SOOr. at least six 
moles of water and sulfaies of the cation Fe^"" and Fe-^ which iron ions containing sulfates preferably 
contain crystal water and mixtures of at least two of said components or mixtures which contain at least one 
constituent selected from the above slated group and at least one further component. 

According to a preferred embodiment of the invention the setting and hardening accelerating mixtures, 
respectively tfie mixtures used for performing the inventive process, contain 

up to 90°o by v/eight. referred to the weight of said mixture of the sulfate of component (1) and 

at least 10% by weigfit. referred to the weight of the mixture of the aluminum containing material of 
component (2) 

In preferred setting accelerating mixtures the molar ratio of Alr Os to SO^^" is in the range of 1:0.1 to 
1:10. In further preferred set accelerating mixtures used for performing the inventive process the component 
(1) contains at least 30=-o by weight cf SO^^" and tlie component (2) has an aluminum content, calculated 
as AhO:, of at least I8°c by weight. 

The invannve setting accelerating mixtures can be added in the form of a powder, dispersed in water or 
a non aqueous solvent or as aqueous solution. Optionally, the liquid contains furthermore a dispersing agent 
and preferred dispersing agents are selected from the group consisting of polyacrylic acid, polyacrylates. 
derivatives of pfiosphomc acids and mixtures containing two or more of said components. 

When the inveni.ve process is performed using a powderous set accelerating mixture, then said mixture 
can be added to a cry matenal vv'h;ch consists of the inorganic binder or contans the inorganic binder. It is 
funhermore also possible to use a premixture of the set accelerating mixttue and the hvdraulic binder. 

Vv'hon tne inventive set accelerating mixture is in the form of a povvder. it is alsD possible to add said 
mixture alreaoy to a material which consists of the hydraulic binder or contains a hydraulic oin:ier and 
funher dry components and io pack and ship said prernixiure. Optionally said prerTiixiure can !>:. prepared 
in the inrJusuiai plant where the hyd:aulic binder i-- made. 

Accudng to a preferred ernbodiruent of the inventi/e process the ^ei acveleratiug and fia;UerMny 
.^cceleialmc ri-i.<Hi;o it added in a piocebt, v.herv; spray -nuiiar ur spray cunciole. f-.ji t-.-.\a;riple gjuiie. it, 
prepa-ed accoromg to the diy spiay p ocodure 01 tlie v.-et spiay oroceriure. 
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When sue}", a sp>ay concrete is made it is possible lo add ihe inventive set acceieraiing mixtures to the 
dry rTiixture which contains the hydraulic binder. Such an embodinr.eni is advantageous if ihe inventive set 
acceleraiiny mixture is iisolf a cor responding dry rnixtufe. 

When a spray concrelo Of spray rnoilar is prepared, it is further more possible to add the inverUive set 
5 ' accelerating mixture lo the water coniair.ifig composition or concrete wliich contains the tiydraulic binder 
and fuftfiemiore tlie water. Optionally, the conesponding incorporation of the selling accelerating mixture 
can be aiready performed in ihe company where said mixture is made or tfie incorporation is performed at 
tlie building site. For instance the inventive set accelerating mixture can be inuoduced into the mixture to 
be sprayed at any stage of the shotcretmg procedure, e.g. added in the mixing unit, in the pump whicfi 
10 transports the mixture, in the line where the mixture is transported, in ihe prewettening nozzle or in the 
spray nozzle or together with the air used for spraying, or together with the water which is used for making 
the mixture to be sprayed, e.g. together with the water acded in ttie spray nozzle wlnen a dry shotcreting 
procedure is porfcrmcd. 

The adding ol the cet accelerating mixture is preferably performed using a dosing unit which is suited 
;5 for introducing predetermined amounts of a corresponding dry or wet setting accelerating mixture. 

If the inventive mixtures are dispersions in water or an organic solvent then the correspor^ding 
dispersions can corr.prise up to 80% by weight, referred to the total weight of said dispersions, of solid 
materials provided that the correspor-ding dispersions contain furthermore a dispersing agent. Preferred 
dispersing agents are polyacrylic acids, copolyiners which comprise acrylic acid as monomeric constituent 
20 and derivatives of the phosphonic acid 

The inventive mixtures and tfie inventive process will now be further illustrated through non limitative 
examples. 

In the following exarTiples 1. 2 and 3, the set accelerating activity of the inventive mixtures of set 
accelerators was tested. Ttie corresponding tested mixtures comprise the following materials in the 
25 following arriounts: 



Material 


Amount in kg. 


Portland cement, type 1 


1 .000 


sand 0-2 mm 


3.000 


water 


0.550 


concrete superplaslicizer 


0.008 


setting accelerator 


0.060 



The samples v/erc tested with a penetrometer, i.e. a corresponding product of the company RMU 
(Italia). The initial set and the final set were determined using a needle of 2 mm at a penetration resistance 
of 600 g and 2200 g respectively. 

Example 1 

40 ' 

(a) Test for comparison 

The setting accelerator was a mixture of calciumaluminates and it was used in the above staled amount 
(0.060 kg) in the above stated test composition. Using said setting accelerator according to the prior art. the 
initial set an J the end of the final set was more than 120 minutes. 

t'b) Testing o f an inveritive setting accelerating mixtu re 

The test was performed in an analogous way. hov,/ever now there was used a setting accelerating 
mixture consisting of 60 parts by woigfrt of tfie mixture of the calciumaluminates and 40 parts by v.-eight of 
AbtSOi):- . 6 Hr-O. The use of 0.060 k;; of said inventive mixture resulted in an initial set of only 30 mir".utes 
and in a final set of cnly 65 riiinutcs. 
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Tin- ictiud i-.'Ui Kj acceleiaiOl ccnsistcd of calcknn sulfoalurnificjle anci it was u>:ed in ar) afnounl of 
0 OGO kg in the above staled mixture. With said selling accelerator the initial set was 03 minutes, and the 
final sol 7C minutes 



(b) Tes ting jf an invcntive setting accelera ting mixture 

10 

In the T'cscn: test d mixture of 35 parts by weight of the cafciumsulfoaluminate and 65 parts by wcigfit 

of 

AI:(S0O-' OHO was utcd as setting accelerator in an amount of 0.060 kg m the above stated mixture. 
Thereby an imiia! so: of only 1 1 minutes and a final set of only 19 minutes was determined. 

n- 

Example 3 

(a) Te st for COmo:ifi<.on 

20 In the Q(C'^rr.\ \- - \ uk- soi!ing accelerator was basic aluminumsulfate and it vyas used in the same 
amount as sl;ii.'.l in f-..ifr.;.io-. l and 2. With said mixture for comparison an initial set of 12 minutes and a 
final set of ?7 mir vwri5 ni-^termined. 

fb) Testing of an ^nvi:n\ivc selling accelerating mixture 

25 

In the prcscn; fcs: iherc was used a selling accelerating mixture which consisted of 50 parts by weight 
of the basic aiuminum-uitcie and 50 parts by weiglit of 

AI:(S0O: . 6 H O Ah:o said inventive mixture was used in an amount of 0.060 kg in the above stated test 
composition With said inventive mixture an initial set of 7 minutes and a final set of 14 minutes was 
30 determined. 



Examples for sett ng accotorati on in spray mortar 

In the following oamplos 4. 5, 6. 7 and 8 the setting accelerating effect of a setting accelerator 
35 according to the pncr a/t (sec example 4). and inventive setting accelerating mixtures (see examples 5. 6, 7 
and 8) was tested 

In all the tests ire spray concrete was sprayed according to the dry spraying procedure, and thereby in 
the lest for comoanson no FeSO: was added to the dry mixture and in the inventive example 0.5%, 
respectively 1°o. resp.xtively 2%, respectively 3% of FeSO:. referred to \he weight cl the cerTient. were 
40 added to the dry m!>ture 

In the e.vamptes (or comparison and in the inventive examples at the spray nozzle there was 
furtherriiore added to ir>e water used for spraying ihe concrete a slurry of basic aluminumsulfate. 

The slurry which was introduced at tne spray nozzle contains 35°o by weight, referred to the weight of 
said slurry of basic aluminum sulphate and furthermore a polyacrylate (as dispersing agent) as well as 
<5 thickening agents and preservatives to stabilize the corresponding set accelerating slurry. 

In all the examples the slurry was acded in an ariiount of 7. 7% by weight, referred to \he weight of the 
Portland cement. 

In all ttie tested mixtures the v.-aier to cement ratio was in the range of 0.55 to 0.60. The dry mixture 

was transported \j the spray nozzle using an apparatus lor dry shotcreting. i.e. the type Aliva 246 Vano. In 
50 the used apparatus the rotor had a volume of 2.0 hiors and tfie fiose with which the mixture was transported 
to the spray nozzle had a length of 20 tti and its inner diameter was 46 mm. In all examples the spraying 
was p'jrformed using a usual spray nozzle made of vuicoian (Siandartvulkolanduse). and the dosing of the 
slurry ot aluminunsulfa.e v.as performed in said spray nozzle. 
The tested aiy rrvjriar had ihe foltuwi-ig corTiposmon: 
55 30^ c hy -.veiyiil of Po;ii^:fij ceuieni. ivpe I 

TO'^o by v:^uj,\\ of tand 0-1.;:? ii.ni. 

Tlie coinpiessive sifengilu of the sprayed layer was del js mined one day after the spraying, two days 
after the spraying as //ell as seven days after the- spiaying. For the deieimination o\ ifie cornpiessive 
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# # 

Slrenghi uom tne spiayeci iayef '^^e^e weie drilleci cores which had a diameiei of 50 mnri and a \eng\U of 50 
mm. 

The penelraiion resistance of the jiptayed layer of spray moitat was cjeietrnined 25 niinuies after the 
spraying. 60 minuios afier the spraying and 120 niiruiles a:ler [he spraying. Tlie penetration resistance was 
deter rrirntd using a rnicioprocesi^or (Force Gauge-iriicioptocesso- of Ifi-; company Mecrnesin Ltd.). 



Examples: 


'1 


5 


6 


7 


8 


dosage of Uie feSO- in % referred to the vveight of cement 


0 


0.5 


1 


2 


3 


Penetration resistance in Newton after 












25 mm 


80 


1 10 


160 


380 


360 


60 mm 


130 


160 


240 


390 


410 


120 min 


150 


2^10 


310 


•120 


•150 


Compressive strength in MPa alter 












1 day 


0.5 


0.9 


1.6 


2.9 


7.3 


2 days 


5.0 


1 1.9 


16.2 


19.6 


21.8 


7 days 


26 


27 


31 


29 


33 



From the test resulis whrch are stated in the above talDle the unexpected advantages of the inventive 
mixtures which contain a basic aluminumsulfate plus iron sulfate ove.'' the use or a set arcelerator which 
only consists cf the aluminumsulfate can be seen. If the lest results of the exarrtple 4, i.e. the example for 
comparison, are corrtpared with les; results of the inventive examples, then -here can be seen that with the 
inventive set accelerating mixture the rigidity of the applied layer is far higher soon after the application of 
the layer of spray mortar. For instance, the penetration resistance of the lest for comparison according to 
example 4 is 80 Newton after 25 minutes, v/hile according to the inventive example, said penetration 
res-stance is l60 Nev.ion if tfie setiing accelerating rnrxtuie furthermore contains iron sulfate in an amount 
of i°o. rtjferred to tl»e cemerU, and even 360 Newton, if the sei accelerating mixture contains 3% of iron 
sullalfc. referred to the weiyiit of cement. Said results, accordingly, demonstrate Itiat using the inventive set 
accelerat ng mixture the sprayed layer of spray concrete gains very fast a high strength. 

Stil! more surprising, however, are the results which were achieved after the spray concrete had already 
set for seven days. Contrary to the setting accelerators described in the prior art which usually yield no 
good final streng-.h provided that the initial set is very fast, the avove stated table shows that all the 
inventive examoles had a better final strength after seven days than the corresponding layers of example 4. 
With the inventive set accelerating mixtures, accordingly, a fast gaining of a high strengh can be achieved, 
and after seven days of hardening the compressive strenght is excellent. 

TESTING OF T H E F INAL STRENGTH OF T H E CONSTRUC T ION MATERIAL 

In the foliov/mg example the unexpected advantages of the inventive set accelerating r-nixtures over 
prior art set accelerators is demonstrated by testing the final strength o: the hardened layer of spray 
concrete, i.e. the strength alter 28 days. The spray concrete was applied according to the dry shotcreling 
procedure, and the concrete mixture used in the following examples 9. lO and 11 had the following 
com posit on- 

350 kg of Ponland cement, type I 

I'iSO kg of aggregate (0-6 mm) 

v.-ater to cement ratio rn the range of 0.55-0.59. 

In example 9 and in example 10 the accelerator v/as added to the concrete using a dosing unit for 

powderous max-nal. Tivs cGnric:e was traiisporied to tho spray nozzle using an apparatus v.'hich is suited 
■or the v.et spraying lechnirjue and the dry sprayir.g technique as well, and the type 285 of a correspondir-»g 
apparatus o' ihe company ALva was used. i.e. the apparatus with ihe desicna-ior: "Aliva Ducio Nass- und 
Trockonspnijmaschine Typ 235". The mi'-ture was transported itirough a hose naving a lef.gth of 30 m and 
an mn^r dtariie.er of 55 rnrn The spraying was po: formed using a siandaid spray riozrie made of vu-Cf.»lan 

The co.npfessive stionglri v.as detennir.eci ore day afer Hie application of \ho layer o- spray concrete 
axordmg to the n»c-tiiod //hich had been developed by Prof. Dr. VV Lu' as and Dr. W. Kusteile. at tf'e 
Univorcity o- Innsbruck. Austria Said oeiorniinaiion o' ihe compressive stren-jih alie: one day of applicatirin 
v.as made usirg a siud dnvci. i.e ilie co;iesponding apparatus of ihc company Hil.i with the cosignaticn 



EP 0 657 398 A1 

"H l:i Boljrensetzgor^r'. 

For the deier rnination of the compressive strength after seven cays and after 28 days there were sawed 
ffO:Ti the applied layer of spray concrete prisrns having the dimensions 4 cm x 4 cm x 16 cm. 

5 ' pi e 9 ibx ar I ) pie for com pa t isofi ) 

In said example as setting accelerator there was added a pov/derous setnng accelerator which is 
available in the market and which is a mixture containing sodiumaluminate and sodiumcarbonate. The 
corresponding setting accelerator was added in an amount of 4.6% by weight, referred to the weight of the 
10 cement in the concrete composition described above. 

The compressive resistance of ttie corresponding concrete, stated in MPa after one day. seven days 
and 28 days was as follows: 



1 day 


>15 MPa 


7 days 


19.7 MPa 


28 days 


27.2 MPa 



20 Exampte 10 (inventive set acceleratin g mixture) 

The used setting accelerator v/as a powderous mixture which contains the following constituents- 

30°o by weight of calciumaluminale 

40% by wetglit of basic aluiTiinumsuliate and 
25 30% by weight of Alr(SO:)r, . 6 H O. 

Said setting accelerating mi:<ture v/as added in an amount of 4.1% by v/eight. referred to the weight of 
{he Portland cement in the above siated concrete composition. 

The results o! the compressive strengh wliich were determined af:er one day. seven days and 28 days 
of hardening are stated in the following table in MPa: 

30 



1 day 


>15 fvlPa 


7 days 


24.0 MPa 


28 days 


38.3 MPa 



35 



Example 1 1 (example for comparison) 

In the present example a setting accelerating mixture was tested which contains 10 parts by weight of a 
40 basic alurninumsulfate and 5.7 parts by weight of water-iree aluminumsulfate. 

As basic aluminumsullate there was used an analogous product as the one described in the preceding 
example 10. 

A correspondmg dry powderous set accelerating m.ixture was added in an amount of 4.l°-o by weight, 
referred to the weight of the cement. The compressive strength determined after one day. seven days and 
45 28 days of hardening were tested and the corresponding results are stated m the follcwmg table: 



50 



1 day 


1 1 S rviPa 


7 days 


21.0 fv'lPa 


23 days 


30.0 MPa. 



From said test results there can be se-^^n that su'pnsingiy the powderous mixture which contains water- 
free aluminumsuiiaie instead of an aium:nuTisuKaie which contains crystal v/aiei yields a finally hardened 
layer of spray concieic whicli has a far lower ea:ly and final sliengifi than a coiresporufing byer of spray 
concjeio which ha..! been oruparGd uskiu a fiii.-lunj whi.jh contains a crystal water corKainrny alu.'nnum-ul- 
lattj. Ihc reason is a :^lowei solubility of l-u:* alunuiium-uliai:;. 



iO 
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Testing cf the eluiion of com ponents o\ [he conireie 

From thG sptay concrete layers which tiad been prepared c:CCOidiny to tlie precedmy example 9 and 
the preceding example 10. cores v.ere dniled. Said cores tiad a diameter ol 95 mrTi. 0\ iho corresponding 
5 cores disks were cut oil arid said drsks liad a lliickness of 10 mm. 23 days after llie hardening the qucnlUy 
of material v.-hich could be eluled frorn said test disks was delet niined. Said tests were per-forn*ed according 
to ihe method which had been developed at live Technical University of Munich. Institute for Building- 
Engineering, by the group of Prof. Dr. R. Springenschmid. 

70 Example 12 (e xample fo r com p arison) 

The layer which had been prepared according to the preceding example 9 gave a concentrated eluted 
material whicli contained the follov/ing components in the stated ar-nounls of mg l: 



Na* 


80.9 mg 1 


so: 


2.1 mg 1 




132.8 mg l. 



20 

Example 13 

The correspjonding disks were tested which were cut out of the cores which had been prepared 
according to the preceding example 10: 
25 The eluled materia! contained tlie constituents slated in the following amounts, stated in mg'l: 





17.6 mg 1 


sor 


1 .3 mg 1 


Ca^^ 


86.3 mg. l. 



From said test results there can be seen that using the inventive set accelerating mixture from the 
finally hardened concrete far less ionic constituents are eluted than from a corresponding concete whrch 
had been set accelerated using a product based on sodiumaluminate and sodiumcarbonate. It is of great 
35 importance that from a finally hardened concreie not too great quantities of calcium lons are eluted. 
Calcium ions which migrate from the concrete into the water ol tlie environment may cause problems, when 
ihey are precipitated from the corresponding aqueous solution, e.g. due to a change of the pH value of said 
solution after it liad been in contact with the soil. Said precipitation may result in blockages of lines, pipes 
and so on. 

40 

Claims 

1. Process for accelerating the setting and hardening of a material which contains a hydraulic binder or 
which consists ot a hydraulic binder by adding a setting accelerator which contains at least or'ie 
<5 component which is selected from the group consisting of calcium aluminate, calcium sulfoaluminate 
and or a basic aluminum salt, characterized in that the setting accelerator is a mixture which is free of 
alkalimetals and free of chlorides, and wnerein said mixture comprises 

(1) a; least one water soluble sulfate of a polyvalent cation, v/ith the provision thai il as water soluble 
sulfa-.e there rs used a product which contains aluminum sulfate, respectively consists ot aluriimum 

50 sul[a".e. said alurrjinum sulfa:e has to contain crystal water m orde? to provide the water solubility of 

Scid product and 

(2) a lurther constituent v/hich is selocied fron^ the group which consists of calcium aluminate. 
calcium sulfoaluminate. basic aluminum salts which are free ot alkali meial ions and mixtures 
cons siing of v.vc or more of said constituents or mixtures conia-ning at least one of said constituen-.s 

55 and at least one furihe: cornponenl c:u«J 

wli:rrt;i:i Said ^jfj?iti'ig uc .'.oler i:ling. respectively hardening acceleratrng inixtur-j is added in an 
arnouMi of O.i to lO^c by weight of saiiJ seti.ng accolerainig mixture. lefCMrod to the weight o'' the 
bmder. 
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2. Process acccfding to claim 1. characterizecJ in that as component (2) there is used a calciurii aluminate 
vv'hicli IS selected Irom the group consisting of calciurTi aluminatos wtuch correspond to lhr3 following 
formula; 

5 CA. C:A, CA;: line C :A- 

or rnixtuies tnerool or mrxtures whrch contain at least one calcium aluminate selected from the above 
staled groLJp of calcium cluminates and at least one further cori-.poneot. 

70 3. Process according to claim 1 or 2. characterized in that the component (2) is a water-free calcium 
sulfcaluminato which corresponds to the following formula: 

C.A3C 

;f. or the component (2) is a mixture which contains a water-free calcium sulfoalurninate wh^ch cor- 

responds to tiic above stated form,ula and at least one funher component. 

4. Process according to claim 3. characterized in that the component (2) is a mixture which contains at 
least 50% by weight of a water-free calciumsulfoaluminate which corresponds to the formula C4A3S and 

20 a further component which is selected frorr* the group consisting of calciumaluminates, calciurTi 

silicates. calciurTialuminoferntes and mixtures thereof. 

5. Process according to one of the claims 1 through 4, characterized in that the component (2) is a basic 
aluminum sal; v.iiich is free of alkalimetal ions and which is selected from the group consisting of basic 

25 sulfates, nrtrates. carbonates and mixtures of at least two of said components, or wherem the 

comoonent (2) is a mixture which contains a basic aluminum salt which is selected from the above 
stated group and a! least one further component. 

6. Process according to one of the claims 1 through 5, characterized in that the component tl) is selected 
30 from the group consistirig of water soluble aluminumsulfates vvhich comprise per mole of Al:(S0:)3 at 

least six moles ol water and sulfa:es of Ifie cation fe^" and Fe'^ v/hich ion ions containing sullates are 
free of crystal water or contain crystal water arid mixtures of at least two of said components or 
mixtures v/hich contain at (east one constituent selected from the above stated group and at least one 
further component. 

35 

7. Process according to one of the claims 1-6. characterized in that the sening and hardening accelerating 
mixtures contain 

up to OO'^o by weight, referred to the weight of said mixture of the sulfate of component (1) and 
at least iO°c by vvcight. referred to the weight of the mixture of the alummurn containing r^iatehal of 
<o component (2). 

8. Process according to one ol the claims 1-7, characterized in that in the setting accelerating mixture the 
molar ratic of Al:0: to SO:-'" is in the range of 1:0.1 to 1:10. 

<5 9. Process a:cordrng to one of the claims 1-8. characterized in -hat the component d) contains at least 
30% by v.eicht of SO^i^" and the component (2) has an aluminum content, calculated as AbO: of at 
least I8=c by weigfit. 

10. Process according to one of the claims 1-9 characterized in that the setting accelerating mixture is 
50 added in tne form of a powder, dispersed in water or a ncn-aqueous solvent or as an aqueous solution. 

11. Process according to one of the claims 1 to 10. characterized in that the mixture contains fuitherrnore a 
dspersng acen: wnicn cispersinc agent i^ preferably selected from :he group consisting of polyacryiic 
acid |joiya^;rylaies. derivatives of pi losphonic acid and mixtures containing two or rnoro of sard 
cornpuuents 

12. Piocesr. accordng to one of tlie claims l-n. charactenzed in that a powdeiou^, s-;l accelerating mr/ture 
IS add-cd to a d y ma;orial which consrsis of the morgar-.ic bnvzier or contains the mo- game binder, or 
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that a (."Kornixture ol Ihc sol accelerating mixture and the hyrjrauiic binder is used. 

13. F^iocess according to one of tlio claims 1-12, cliaractetized if) that ttie set acceleiating mixiure is in the 
forrn of a dry powder and it is addod to a rnalefiai v/fnch consists of Die hydraulic binder or coniains 

5 the hydiaulic binder and (urliiet dry corn|jonenls, and said piemixlure is packed and slupped. 

14. Piocess according to one of the claims 1-13. characterized in that the set accelerating mixture is added 
to a material which contains a binder wli'ch is selected from the group consisting of cement, lime, 
slaked lime, gypsum and mixtures containing at least two of said cof7iponents. 

10 

15. Process according to one of the claims 1-14. characterized in that the set accelerating and hardening 
accelerating mixiure is added during a process for preparing spray mortar or spr'ay concrete according 
to the dry spray procedure or the wet spray procedure. 

15 16. Process according to claim 15. characteri2ed in that the setting accelerating rTiixture is added to the dry 
mixture containing the hydraulic binder or lo the water containing composition or concrete which 
contains the hydraulic binder and furthermore water and wherein said incorporation of the setting 
accelerating mixture is performed already in the company where said mixture is made or at the building 
site, for example incorporated into the mixture in the mixing unit, the pump, in the line where the 

20 mixiure is transported, in the prewettening nozzie or in the spray nozzle or together with the air used 

for spraying or together with the water which is supplied to the spray nozzle, and wherein the set 
accelerating mixture is preferably added using a dosing unit which is suited for introducing predeter- 
mined amounts of a corresponding dry or wet setting accelerating mixture. 

25 17. Setting and hardening accelerator for accelerating ttie hardening of a material which contains a 

hydraulic binder or consists of a hydraulic binder, characterized in that the setting accelerator is a 
mixture which is tree of alkali metals and chloride, and which mixture comprises the followirig 
components: 

(!) at least one water soluble sulfate of a polyvalent cation, which in the case of alurTiinum sulfate 
30 has to contain crystal water in order lo provide the water solubility of said sulfate and 

(2) a constituent which is selected from the group consisting of calciunr; aluminates, calcium 
sulfoalumiriates, basic aluminum salts which are free of alkali metal ions and mixtures containing at 
least two of said components or mixtures containing at least one of said constituents and at least 
one further ccmponont. 

35 

18. Setting and hardening accelerator according to claim 17, characterized in that the component (1) of the 
hydraulic binder is selected from the group consisting of an aluminum sulfate of formula A\y{SO:.)j .. 
which conTiprises crystal water, and sulfates of Fe-* and Fe-\ which iron sulfates are either free of 
water or cori^pnse crystal water and r^^.ixtures containing at least two of the slaiod components, and 

40 wherein preferred crystal water containing aluminumsulfates contain per mole of AhtSO^): six moles or 
twelve moles or fourteen moles or eighteen moles of crystal water. 

19. Setting and hardening accelerator according to claim 17 or 18. characterized in that the component (2) 
is selected from the group consisting of calcium aluminates which correspond to the following formula 

45 CA. C3A. CA;. and C-. ^A?. anhydric calcsurn sulfoaluminates of formula CiA-jS and basic aluminum salts 
which are sulfates, nitrates or carbonates and mixtures containing at least one of the components stated 
above and at least one further constituent and mixtures which contain at least two of the components 
selected from the above stated group or a mixture comprising at least two components of the above 
staled group and at least one iuriher constiiueni. 

50 

20. Setting and hardening accelerator according to claim 19. characterized in that the component (2) is a 
mixiufO which coniains a: least 50% by weight, r-otened 10 said component {2} of a watei-'ree calcium 
sulfoaluminaie v/hich correspcnd? to the formula C^A^s. acd furthermore a cfjnsiiiuent whicti iS 
selected from the g-rjup consisting of calcium alurninates. calcium silicaies arid calci.im aluminulorrites 

55 

21. Seiliii?.^ anij I a!d»:irii:ig rtccelerato-' accotdiug lo on-:: of tlii:; claims 17 (j 20. f.-irariicie-ized mi ihai ifie 
acceleiaior comouses up to 90" c by weight, lolened to tlve weight of said aiceloiaior of the watoi 
soluble sulfate of cornpuneri •'!) ano at least 10% by weigfu. refeuod to :ho weight of the mKtuie of 
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the aluminum com pound of component (2). 

22. Setting and t.atdenifirj accelerator according lo one of the claims 17 to 2 K cliaractcrii^od in ihai in said 
mixljfe of cofnpunontii (1) and (2). (he rnolar ratio of Al?0^ lo SOi^'~ in Ihe range of 0.1:1 lo 10:1. 

23. Setting and hardening accelerator according to one of tlie clair7is 17 to 22. cliaractenzed in that said 
accelerator is a powder or is dispersed in water or a non-aqueous solvent or dissolved in water. 

24. Setting and hardening accelerator according to one of the claims 17 to 23. characterized in that [he 
mixture comprises a further component which is selected from the group consisting of dispersing 
agents, inorganic binders, aggregates, water reducing agents, fiigh range water reducing agents, air 
entraining agents and air detraining agents. 

25. Use of a mixture which is free of alkali metals and chlorides and which mixture comprises the following 

components: 

(1) at least one water soluljle sulfate of a polyvalent cation which in the case of alumnum sulfate has 
to contain crystal water in order to provide tfie water solubility of said sulfate and 

(2) a constituent which is selected from the group consisting of calcium aluminates. calcium 
sulfoaluminates. basic aluminum salts v/hich are free of alkali metal ions and mixtures containing at 
least two of said components or mixtures containing at least one of said constituents and at least 
one further component. 

as a setting an hardening accelerator for accelerating the setting and hardening of a material 
which contains a hydraulic binder or which consists of a hydraulic binder. 

26. Use according to claim 25. characterized in that a mixture as defined in one of the clairTis 18 lo 24 is 
used. 
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